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[If M 1 1 

tt^a^J^^M-V^^ VK&mm&ZtLfc* mMW^yj^^y Y%t=^<D^b^hV4^ 
^y F#l§ H B a#-e^oT, l^vy^ h;M&#lfe$ci 3 3 2. 2 cm" 1 ^^^ 

m^m 2 ] 

%k^4^^y V%L^t, *fc#5 0 - 1 0 0 0 0 nmmTO«£& L< Itmkom.&n V 

* >- K*iT- 1 b & %> m^n^^-r & mim, 1 ^mm^mmr^ ^*y v&mjkfco 
m&m 3 1 

mtV4^^y KfeT-ii, S^M&#^2 0 0 nmJ^T-tr^)^^ WSS^ 1 0 0 nmll 

mtfcSP^^lEJt^** 10-95 M%T^l.i^ 2 3U± 3 KfM&WftM^'f Y^& > 
5 ] 

* > K^HgHteffc o T\ ^ Y^ > K#I§ H H B #*M1-^^^M Y^e > VtiL^liM-kftL 
1 0 0 n mJ^Tl^^tS^ 5 0 n mJilTt^ *9 , 1 9 *^ > * ^ * 1- ;W|fl^$ti& 
133 1. 1 cm- 1 m±.^*^.i«h=lr#mi:i-^]S^lK^-r^^> F#^bI#o 
[If 6 ] 

Y^>- K«mMI&£:ri/c> HJfiftK^'f Y-^ Yffi.l-(Dfrfrbt£2> y>i Y 
•=& > K^hI^T'^oT, ^-f Y^e > F#lt H H H #:^#jS1-^^^^ Y^ y FffiT-iiMjzffi. 

0 nm^T&OT^feg/O^ 0 nmaTt^i], 1^9^>*^ h ;V§§b5 s rMjc 1 
3 3 0.0 c m-'Mii^^ ^ > K#*t H H H #o 
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[0 0 0 1 ] 
[0 0 0 2] 

4^^y v a, m^mn^^^m^n t l-cc o , n i , f e & jfo&m^ 

MSbSiJ^^^iJ tHC^^r^^ F«#^lft iz&fe%-&&-mu4kflrT (if, 5 
~ 8 G P a . m.St 1300-2200 tO TSflMlFi-* £ t K £ *) n^ti^ o itim-M^M 

[0 0 0 3 ] 

/Six. if, ^57r^ h £JK#fc LT 1 4 ~ 1 8 G P a. 3000 KJ^JiOjlKJiiftS. 

1~3#M) o 
[0 0 0 4] 

ft&^ofco 14GPa, 3 0 0 0 K^ii^i^ilffigfi#Wlt\ SWi^ 

[0 0 0 5] 

tfz, *-**>t7fa-7*ll 0GPa£),±, 1 6 0 0 o Cm±mjn^:LT, «ffl^^* 
[0 0 0 6] 

i/S. «^7 7 7 A \- *m^b LT. 12GPam±> 2 2 0 0 °CJ^±C0j@^J±i« 
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[0 0 0 7] 

ttz, yj^^y ki§ h h hO i^7v>^ mh&{±, sun 3 3 2. ocm-'icaji 

tJC0#Ht7^trM*^^\ lGPa*3t»)iSSj2 cm-'t^So 
[0 0 0 8] 

3 e> K , ^ -f -V * > Kfe H B H o 1 & 9 v > * ^ 9 b a , ^ -f -=& > Kli^ottS**^ 
f<?)X^^ h/WilHk 7*n- K-fkL«M^->7 hi" 4 c: t kftibihX 

-f -V * > KfiT-O 1^7?>7,^ h /i/j|&oftffi 5cm- 1 Ui&lMkM i:->7ft^o 1" 
^JR-e|t H H H ^P|g^^ < 1 0^m^iC^t^> KK£&t3 

h-;HJUil 3 3 2 cm-'KStii^ 1 ^mtSWv^t^^^t^l 
h ;i/f|U±, 1 3 2 7 c m" 1 1->7 M"&o 

[0 0 0 9 ] 

[fffr^M 1 ] #M 2002-66302 -t<2rlR 
[##5t^:ttl] J. Chem. Phys. , 38 (1963) 631-643 [F.P.Bundy] 
[##It^:K2] Japan. J. Appl. Phys., 11 (1972) 578-590 [M. Wakatsuki, K. Ich 
inose, T. Aoki] 

[$mW^cm3] Nature, 259 (1976) 38 [S.Naka, K.Horii, Y.Takeda, T.Hanawa] 
[$MfW£Wt4 ] New Diamond and Frontier Carbon Technology, 14 (2004) 313 [T 
. Irifune, H. Sumiya] 
[^#^t5] SEI-f ^-aJI/Ufa- 165 (2004) 68 

[##^^6] J. Appl. Phys., 72 (1992) 1748 [Y. Namba, E. Heidarpour, M. 
Nakayama] 

[^#frtt7] Appl. Phys. Lett., 62 (1993) 3114 [M. Yoshikawa, Y. Mori, M. 
Maegawa, G. Katagiri, H. Ishida, A. Ishitani] 

mmmm Lints mm] 

[0 0 10] 
[0011] 

y h*m^Bfa*33ftizmv>tzwmj:Mzni&-r& ztzEMt-tZo 
mm *M$ff ztztb <D^m 

[0 0 12] 

^IPJlii, ±M<O^K^^X^^ihtz^(DXh^X, JL^lft^fi, MT©«*t 
V4^r^y Y o -C, 1^9-7>^^h 1 3 3 2. 2 cm- 1 J£J.± 

k & & ^ t *mm. t-f& mmm. r^^^y Y^m^x-^ & 0 

( 2 ) trj^^y K#Mb h h#«, ttzfoffiP 1 0 0 n mJilT&TOtt^ 5 0 n m& 
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T<DWgL?4 *?^y Kfitf-i:, m%5 0 - 1 0 0 0 0 nmfilTOtfti L < ttlfcffcOJfilfi: 
^ * y Kti^ ^ e> ft 4 * WIS ( 1 ) KfBttO WfflK ^ ^ * > K# 

(3) 3&K^>f ■V*^ Ft^lt *^KS**2 0 0 n mJSLTt** •? . ¥*»®# § 1 0 0 
nmJ&JLT-efc&HfrlB (2) t|B*WKSffl!JK^-< ^ > K#*NHfc-e& * o 

( 4 ) 10-95 #:»%-e& AKTIB ( 2 ) Xfi ( 3 ) ^IBiROiM 

(5) i^Mt^y FI^«S*I#^ LT, ja*JEEW»T-C«SM&fl&Sll^jtt«Eo*Jni 

ft LizjKmm^y^^^y FK^m^ztL*:^ nmm^yj^^y kjk^o*^^** 

*7vt£#7j ? 1 0 0 n mJBJLTX WJ&ltS* 1 5 0 n mJsJ.TT?* ^ 1 v >- h /Kft 

j&*afc8fci 3 3 1. i cm-Hu^KtHftimiS^n^ K^fi-ffc-e* 

ft L^acsje&^^>f vKmm&teztiti. mc^t^^ m^o^^^fts 

5 0 n mMTSWtg^ 2 0 n mMTtl) I? , 1^7V>^^^ 
ffltSfci 3 3 0.0 c m-HUt:*^ i t i K#MSiifln?** 

[0013] 

HC, h*, Fl-7t-, ^x^fc^IM, iSfiJif y h LT-h0-ft5i§jS 

, ®^ Mtt & *»TM&K ft ^ ^& > F#g H B B #: £ , iS«?||ftt S £ 

[0014] 

t § * o tufa r ? ? r ■< v mfitmrnn* vm-t & m \z « , to<& #h&* -etf -5 

[0 0 15] 

^97 r Mi^#i»stw*ini*fi^iR*o io~9 5 lv^ 0 ^77 r 
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[0 0 16] 
[0 0 17] 

flriBJBRifi-tiU Mo^T a%t*<D±m%7° J £^<i-ft1ML^ M^J±mU^t^W (VJ^^ 
y KT>tf;W £fflv>T, ?^Jg 2 0 0 0°CJ^_hT\ fr^VJ^^y VHfitikjj&toK&felt 

tL-c, T^mmr-i ^^y v&>mMtt%:& 0 tfrianuH-a: ltsss o nmo«^777^ 

[0 0 18] 

ifc, 7€iV7TX*-,f7, 77-U7, * - •?* J ^ a. - ^Offr;^, 7777 
-f h =lr^S^-;V^;V#tr«^»#$^x^fe#5 0 nm!T«77 7 7 Mfrjfe 

WIBfRJW^9 7r>f h»5|eo**]Rfl-fc"tSJS^frtitt^ E^l 2GPa, 1 

5 0 0 - 2 0 0 0*CTN sTOrM&*H*- (figl 0 nmJjJLT) ^<b£&^^> F# 

«;14W+^T% c: 1 3 3 0 c m" 1 i ^t»: 1 >k 

h^**a^*fKF^3&«**o J: d &#l£tH#:fA. »'7 0~8 0GPa 
fcift < , -SOW U1££B 4 v> 0 

[0 0 19] 

-f £ £ ReHdiLaCr 0 3 OlftaW^t - * - ^fflV^cK®i)D^ 

— jfeiajS K#o £ wm L < > 7*77 r -Y h #5$ *) < . ^ 4 V <* > K#tti&# 

[0 0 2 0] 

mt ltj±, mzmfeztLte^-ti*, mm* 1 o~ 1 o o o owmfhtt&o 

[0 0 2 1 ] 

7 h /l/jfttf* 1 3 3 2. 2 c m^jai^ftSft^tc^fLS & 0"C&tUi\ 

jK^ (7? * ^r-f s^^7 F#it H B H#, x « . W®. r^^^y v&^ofr 
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& £ ^ Y^e > K#«f*#56«, ^ Y-=e > K#»*'l*«)aiflPXtnBlJK^O f fc:»«ktto5M-c 

* \z „ Jg *fc *> L < ^ 4 Y ^ y Vftfr&ftWL L fl-^-M * ^ri~ S ^ >f -V * > 

Y^E > F/ifitS t h\z3i& trj y^e > K^ttfi#<^a8ttSS3^ao r »*H^ 9 y ? o 
MSiajh«i*J=J: <9> li 1 2 0 GP a£l±i^:a<, iR*?)A9 7* 

[0 0 2 2 ] 

ttllS^M Y-=E > K^#SS#f K*JV*T, tfrfHflb&^-f Y^E > F»tit«) L < iiffift 
*M Y^e > Kffc^p <h (Dfcmtm t LTit *M Y^e > K^ttfi-ftOSBttSB^XVIRjffl^ 9 
>7 * oaiSfflLih*!i*oifi!i±©Mt?, IRttfflJ^^Ji;*** l o ~ 9 5 #a%-e* & £ b 

[0 0 2 3 ] 

*»55i:*v»t, tfrlB^fi f'ft^E^ K^f±, ft:fc*fc@j&*i o o n mjjiye* ») , ¥ 

[0 0 2 4 ] 

tuie/i^^ l < y^> FSf^^i $ t itit t&saM^ y^e> Ftf 

#5 0 - 1 0 0 0 0 EmC6W3 Lv> 0 ^4, ffrffiii^k L < afit^t^^ K 
tt ; ?-W*^K#55*2 0 0 nm&T (i** frt>*£W 5 0 - 2 0 0 nm) "C $> & Z b tW& t 
L< , HfffEJfft^ L< Ktt^OA^ttS** 1 0 0 nmJ&JIT 

Stf* 5 0 ~ 1 0 0 n m) & t fc ifi =fc I? £F i L v^ c 

fc, OOOOnmJ:^ V^^K{±. tufB@^^ L< Jiffifi^ Y^E> K*fc 

Y^ > K#-M H H H ##Jii: < & & o 

[0 0 2 5] 

#S&Wfc*5V»-£\ *Hite)l±, l^fe?^^*'** 3 3 2.2 cnT^iiO 

Efi&acfciitLS ^ y^e > K^ttA#5&«, mmRzmstftvizmmmztetix^&z. t * 
M>mLt: 0 tuiai >k^^y^^<^ y^mt itit iSR^ y^e> K#jBra#^>aftfl£2sta f 

Sft^tTtiHIftttSrJ: DlRl±$*Sifc**T?Sa^:i6, 1 3 3 3. 0 c m" 1 JBlJitc 1 ^9 
nsmimtiZ 74 Y^E > Y^m&Wft £ L < . 1 3 3 3. 2 cm- 1 ja±t: 

[«fU] 
[0 0 2 6 ] 

WMb L-C, 3K#**0 . 0 5-10^ m-e|t^9 9 . 9 5 96Ja±*C**j|tftttO^ 

^^WfTMSLfco f LT, *:<D'ffiMM±.-?<0 7-?'y*s<? h^fllJgSrffv^ 
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1 3 3 0. 0 cm" 1 ) Lfco 
[0 0 2 7] 
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[0 0 2 8] 

3HBU y h 4: if o-fiJBOX* wtj-JR- 1 L T#Nf * „ 

^PJ^-MXJM;*, ^^^^JS^^jfUSnX^^ff^^feO^JWUX^i: Lttit 

[0 0 2 9 ] 

I® 1 ] *HHJ!<7?«fO 1 , HMM 7 , «M 9, jo J; XfWm&&<0&—#. ! 7 >X 
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\mm^\ mm 

[HI] 




1305 1315 1325 1335 1345 1355 

^"7>i/"7K cm -1 
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mm] 

3^4 M> F^ B B B #f*oT, 1^7V>7^^ h^jR**, tfejfifcl 3 3 2. 2 cm" 1 

> Ktf^f^tS^- 1 0 0 n mJslT, ¥^&#5& ? 5 0 n mfilTt* U , 1 ^ 
Mi^t^Ml 3 3 1. 1 cm-'aitis: ^ftShf^MS^'ft 
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